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^ C49-TiSi 2 ^* ^Hl 3-g-*}°S*|, TiSi 2 ^ ^ ^ *i#-8r 

«H ^^^#31)- ^ ^Mi^* ^c-fl ^^-tb ^r£^^> ^ H 

2: «o V ^°l 7flA)£]ol o^c}. M^ofl Of^ ofl ^ ^ C49~TiSi 2 ^ ^H^KI-El ^ , 
€"<3 *3 ^1 -§-§- 7>^H, ZL ^^^O.S M7l^^, 3^-71^2}-^, ^^#^3]- 

£ 5 

TiSi2, C49#, oil^Hfl^^, -§-^, pvd, CVD, ALD 
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C 49^ BlEf^^AVolcn^c. ^v- «V£^1^> ^ zl ^ "^{SEMICONDUCTOR 
DEVICE WITH EPITAXIAL C49-TiSi2 LAYER AND METHOD FOR FABRICATING THE SAME} 



£ lafe TiSi 2 e M ^-g-S)^ ^-3*1 ^V^l liL<*|^4r 

£ lb^r #Bfl7l#ofl 4^- TiSi 2 ^ *3 q-Bj-^fl 

£ 2a ^ £ 2bxr #^<^1 ofl^E«^ C49-TiSi 2 ^-g-^ «>£^^>^ 

C49-TiSi 2 %^ Ji^^r ^ 

£ 4a ifl*l £ 4e^ <£^°ll §^ ^*<HH PVD a J-^Hl ^ <W3il C49-TiSi 2 

£ 5^ 4€- PVD H o v ^Hl ^ 4)^^ C49-TiSi 2 % ^ M-Bf 

£ 6, £ 7a ^ £ 7b, E 8a ^ E 8b, £ 9fe ^ £ ^ofl afe} PV D « 0 >^^S ofl^ 
^-t C49-TiSi 2 &°] Alfiofl tfl^. £4) t-flolBm, 

£ 10£- ^ofl tcj-s CVD ^VAlofl oil 3] eh ^ C49-TiSi 2 # J£<^*r ^ 
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£ 11a, 5L lib ^ 51 12^ ^ofl 4*9- CVD ^.2.3. ofl^it C49-TiSi 2 #°1 

5L 13a vfl*l 5L 13f^r €*r##*M?KALDHl 4^- C49-TiSi 2 ^ ^ 



#41 ^1 

■& ti Jr£^l 4i*r ^ ^ allS U-^oll ^ #Jl si»s]i=. ^2l^#4 ^ 

A r°Hl ^ oilui^l7> ^ oflsl bh^ (epitaxial) C49#£] tW^el a>o] = 

Sr, "C49-TiSi 2 "5}- W) «V£^1^> ^ ZL ^2: « 0 V, ?H ^tt ^^1^. 

^#3-° 5., ^VE^T^ t^-g- ^l«fl wl^5l-<?](Bitline)^li4 ^M^Ei ^ 

(Capacitor elect rode) ^KMetal )-§• ^--^r^l , <»H -E^ #4.3. $1«H ^-g- 

7m(iE±r ^sl€-#)^ #^21 ^-^ (Contact) Jf-g-ofl TiSi 2 « ^-g-^ ^4. 

^efl^ #^0.3. TiSi 2 ^ ^^(Polycrystalline)^Sl- 7>^H , 

BPSG(Boro-Phospho-Silicate-Glass) (Flow) 4 Tl^lEl ^4 ^ j^4=. ZL^r 

3-£r 7i*l7ll sl^i C49-TiSi 2 °l C54#2l TiSi 2 (°l*r "C54-TiSi 2 ,,0 l ej- 3)$-) 0.3. °1 
3-9m -3-^ (Agglomeration) ^ zi^-^ 1 (Grooving) ^#-°l ^-^§>h.S^ ^ 
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<14> 5- la^r TiSi 2 ^°l ^-g-S]^ -f^^ «K£*fl ^-S* Ji^^Rr ^£o]ji, £ 

lb^r ^Hfl7l^^j ^ TiSi 2 ^ ^ M-^\H £^<^14. 

<15> £ la ^ 51 lb* i^^H <£ S ^ ^€-7l^:(Hi^r ^B^fO(lOl)* 

*r thg-(SlOl), ^^^-7l^-(101)^Hl ^E^(Ti)^- #^7l^aV^(PVD; Physical Vapor 
Deposition).^ ^^"t!: 1 ^ (S102) . 

<ie> oH-H. €4i(N 2 ) €-fl7l*IH ^^^^(RTP; Rapid Thermal Process)* ^l^, ^ 

Ti^ ^5^4^ ^l^H^I ^ElAHS-^sl^ TiSi 2 (102)o) ^^s|al Ti^ je. 

W£ TiN(103)^S ^^^nf(S103). °H>H TiN(103) a cH1tt wlBBr^Cbitl ine)-g- 5Ett Tl^H 
a]&1 (capacitor)^ i^E.(storage node)-g- iE^b ^-r-^^tifl^idnterconmect ion line) 

-§- i&b ^ *eiZL(Plug)-§-^.^1 ^^l-ff(Al) SEfe ^i^l(W) ^ ^*(io3)ol 
4 (S104) . 

<17> o]nfl ( a o > 7 ) SE^ 2^^1S. ^l^^dl, #3^*1 3 3 g Ti^ 

nrel- TiSi 2 (102)£- C49^ i&b C54#°.3. ^^M, #^l°fl C49-TiSi 2 °l ^^€^r *r 
ofl^tfl BPSG , ^^aIe^I <I^£]^ ^ ^ ji^ <1^-^a] ^^^o.s. <&^# 

<y C54-TiSi 2 -°S. ^Sj- 

<18> nslc-ll, C54-TiSi 2 ^ C49-TiSi 2 °11 a l*H ^tfl^o. ^ ^el^-^l 31*3 °fl^^l7> 

%:<LH-S., ^4? C54-TiSi 2 ^1 AflS£ ^3^4 Tfl^ ^(Grain growthHl £|*H 

TiSi 2 £] -§-^o] ^oiq-ji, o]^ ^ ^ ^ = * ^7>Al7l7fl ^tf. 
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C54-TiSi 2 fe ^lH^l* ^7} ^<$7$ #±.*K= =L^ 

(Grooving) 1H8*M, °] ^°\}*\ C54-TiSi 2 ^l 7]^7}7\ #7> 

TiSi 2 /Si nMi3l-ff» ^Tfl -R-*l*>7l ^SJM^. Jf4^ 

^7>^«y -g-^^^H ^^M-^l -f^rtb ^^^^ 3Hr TiSi 2 l- 

^ f^H, °lb ^ TiSi 2 /Si Til^ oflui*] 7 > TiSi 2 » ^*Rr TT^tt "o V 



^"^Sl-7> lH^r*l 31^ <Hm^» C49-TiSi 2 ^-* ^e) 

^- 7 jcq 42.3^. ^^ 7 ] 3^. a. ^(3.^^.^011 oJM^ C49-TiSi 2 # 

s^^ol #71 #7) ^H] Ofl^-g C49-#^ B) 
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<23> tf-E tiV£^^^(^e)A>ol^^o.^ ofl^^ C49-TiSi 2 » 

eflo] 5L^>«^ ^s)^- a^B^^l^Bi ; * #7l 4i^.^/=efl^l tH^^ ^ 

<24> tiVi^l^> *fl2: y ^(^*-8: S^*Hr £€• ^^MH PVDS. ^I^hm^ 

C49-TiSi 2 # ^)£r, 4^ ^<H ^e)#7l^ n^Rr ^ ; #7] 

7l^r X^-i- ^if i^*Kr 7>^^7l«Hl^ #e}^P> ^e|SRr #31; #7] ^ #^n> 

*M #7) ^^^71^3]- ^71 ^Ef^-#^- aV-g-A]^ <^ifl>g C 49^ B)Ef^elA>o]c 

<25> 5tK t}-^ s.^i^oi tiV^^l^} ^ ^(#elA>oi«o.^ PVDS. oflB]^ 

it C49-TiSi 2 -i- ^*Rr w o V ^)^r, ^e)€-7)^oll ^ccg^^ o«£) H.cg<^ o. ^o^ 7 J ^7} 

^SRr H^l^t- ^<sKr #7fl; 4>7l ^i/JELefl*! I^V^sl ^ el s.7l^ ^# 5. 
3*1 SH^^ ^e^^7l^r ^ e]e}-^-§- #Bl7l#^KPVD) »o v ^^-S ^^>^ #31; <I*i 

BlS t^*M ^ Si ^71^-4 ^>7l ElEl-^-^^ ti>-§-Al^ ofliqeH^ ^ ^ C49^ H] Bf^- 
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<26> g: 4€- ^-3)3*1 ^"^^ «h£*H:±:*} *flS y o v ^ (CVDS. ^]3i]En^ C49-TiSi 2 » 

^ C49^ &)Ef^SlA>ol_EL^-g- ofl 2] EH ^ ^ ?1 3:>f|* 

<27> SEcfs. ^-^^o] tiVi£^i7> ^12: ^(ALDS. oll^Efl^ C49-TiSi 2 l- % A £ *}ir 

y o v ^)^, ^ ^€ ^Sl^7l^ ^AfW^-g: <^ SL^Rr *fll#3l; # 

71 ^^tflo,l E^-^ ±.SL+i7}^ s. s o.Al7l^ *H2#7fl; #7l ^tH# ^i^^^ ^3^7)1; 

C49^ E}E}^-^^A>olH.^o. Tfl 6^7^11- 5L^rKr 3* ^^5- tt^K 

<29> £ 2a ^ IE 2bxr ^ofl ^ ofl^^Aj C49-TiSi 2 *K£*H^7>^ 

M-Bl-^ ^^1, DRAM ^HH^ til BH^-o] (bit line) ^ , 
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(capacitor)^] icH.(storage node) M , ^^^afl^t interconnect ion line)£) €■ 

^, ^ ^ €e1n(plug) ^ ^-o) ojofl gfl^cf. 

£ 2a» ^^^-7]^r(a^ -ge|^t0(201)°l JEL^M-i^- ^<£<s}-(202)°l 

iL^M t$A$Q ^-BfloflA-l ^e)^-7l^:(201)^Hl C49-Ti Si 2^(203)o) ^ 

StUs. ^ ^#(204)^ol ^rfK204)£: ^€ 

-o] ^-g-^ ^ ojji, ^-^(204)^- ^5] ^-Jl^ ^7 r ^ «^}# 

C49-TiSi 2 ^(203)^ T^l^^l ^*l*Kr *\Mtf TiN#-4 yfl ^ o] (barrier ) ^4** 

£ 2b^ #B]^>ol = (self align silicide)^] ^l^Hj-^ C49-TiSi 2 ^"°l ^ J g-$. ^-f^l 
M-^-^E 3J°_S.^, ^^.^^^-(252)^11 ^tfl ^JEL^^sl- o«E]ti.^^ol ^oj£)o^ ol 
-S, ^^^71^(251)^ ofl E ]ti.^^o 1 l 7flolE(253) i^^/ceflo] ^^^(254)^S 
^ S^H^l^E^}- a1— ^ , ^^.^/-ELEflo] ^^^(254)0] ^^l^l #e)A>ol 

:EL^°.5L C49-TiSi 2 ^(255)ol ^cj-. 

£ 2a ^ £ 2b£] ^<HH ( C49-TiSi 2 ^-(203)^r (060)^# £±r «>, 

C49-TiSi 2 B]-(203)^ (060)^^1 z^x} Si^) (100)^^ 3*r #^«4f 7^ <H*l*>7l nfl^-ofl 

(100)^ ^el€-(Si)7]^o)l C49-TiSi 2 -2l (060)^1 ^5^, oV^^r 

oil si) o^o^t)] ^t^-. 

C49-TiSi 2 ^(203)^r ^el^7l^jz)- ^1^^ ^* r ^, nl^HGnisf it) 

^^-.2.^*) ^s^l^ TiSi 2 ^" ^^Hs] ^ oflM^l^ s]4iSr*!-cf. <^i£ 

3<?1 C49-TiSi 2 <=Hl^ C54-TiSi 2 ^ ^£sM C54^ ^ zLeflo] w>-g:Cl e) (grain boundary)^ 
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^ *|^<M ^^slfecfl, ofl^HM^ *v TiSi 2 ^ ^ell^l «V-gr^el7> ^M*l 

QJL ^^9] ^m^. ^^^71^:4 C49-TiSi 2 ^ 3l^£r <£^* 

$^«\2.3.*q £{±.2) ^lM^l^-a: 7\*)7) nfl-g-o|] ^^oi ^ S o) C49-TiSi 2 °ll wl«fl C54 

«!j^^o] ojo^l o)^cf. ^ C49-TiSi 2 °11^ C54-TiSi 2 5. 

^ ^-^Sj-M- C54-TiSi 2 ^ ^ ^^-6)1 TiSi 2 ^ -§-^j ^ 



°l*HH^r ^s]^-7l^(S^ ^el^)ofl ofls)^ C49-TiSi 2 » ^*Rr «o v lH tfl*fl>H 
#3*1 Hal, o.^ DRAM ^ ti>i^]^lae)4i7H^ ^l^H C49-TiSi 2 c] -§--§- ?J-g- 

£ iMcfl 14^. oii^ifl^ C49-TiSi 2 ^ «<H^ l-el7l^^ (PVD ; Physical Vapor 

Deposition), ^^7}^^^ (CVD; chemica Vapor Deposition) ^ -Sl^rf^S 1 ^ (ALD; atomic 
layer deposition)^ H o v ^°l 3-*T- *HJ- 7>^^>cf. 

' £ 3a £ 3e^ PVD «<HH1 ^tr C49-TiSi 2 # iL<^*r 3 -£-5., # 

^7], £ 3a# #3 ^-7)^(301)011 ^7>^-^^(302)^- ^^cg^^ % 

s$<$q o. q.o. ( ^5)^71^(301)^ «^<g*Hl 71101^^^^(303), >fl°lH3i^-(304) f 

7fl°lH^q-2l ^ ^ %T£-jr li<?!^(305), ^^/^efl<?] ^><3°4(306)* -f- 
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°H A 1, -£ 3b» ^S*}^, BOE, £-& HFS >M"8-tr ^l^lM" NF 3 -»1M i(base) £ 

^ 4i^.^/S.5ll<y ^^^(306)^ ^ e) 3.7]^ ^*Vc}-. Tfl^SiH, 400- 

450°C £r5. ( 3~5Torr^ , 400~500W^ 4$), 30~602i£) a^SHM N 2 ^5] 
(treatment) NH 3 #^n> -*U1*H ^^.i/^eflo] ^1^^(306)^ *)B^7l# 

M A <H1 ^^H^^(N 2 trapped Layer, 307)^ ^^tb^T. -$7] ^dSiB^^(307)^r °l^r 
lr°l ^el^-(Si)^ ^(Vacancy site, cfolc>s.c 0 , 3/4, 1/4 

o)o^a^ s. 3c°\] w>sl- £o| ^H^(307)-§- 7}# ^^^Hl PVD^^l <U 

IMPClon Metal Plasma) d l-§-*H E}E}-^-#(Ti, 308)-§- 50-300 

°1<>H, £ 3d°ll w>sf ^-o] ^^AVol^Csiiicidation)^. ^l^eKRTP; 

Rapid Thermal Process)* ^^1^>^ ^1^^^ C49-TiSi 2 #(309)^8: ^^^4. #7] ^rl^H 
e]^ tr#^ #3] SL^r #7flsL ^A]^ ^ *f-#°\ T£7j\sL ^ 

nt= 670~850°C°1H 20-30^^1 ^}2^}^ 850~900°C°1H 20-30^^ aJa)*V 

^ ^H^# ^ -f , ^ElAHE^t ^r*S*>7l *fl^fl, ^H^fK307) 

Si 7}&o]} #^^*V SiNx#^ ^(l-e^M 71^4^ «}-§-oll ^xr 

TiNxf^ ^(Ti Ti^l- tiV-i-ofl £)*fl)ofl sjafl Si^- Ti^ #3:sK> # 
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SLS. 7H> ^1^1^^ ^-TflSltK 



£ 4a £ 4e^ PVD ^ °\] C49-TiSi 2 %■ 35 ti] 

H5}<y #4*. Hl^r ^4*133 =^^ t #&|zL-g- =4? JE^r ^l^^fl^-g- ^ ^ =-4f 
^ ^cHH^i -§--§--§- Ji<^4. 

>£*1, £ 4a^l Sl^s} y>sf ^-o] , ^B^HfrCSESr -M&l^ts 401) ^ ^^eV(402)# 
^^*H ^ ^ ^71^(401)^1 <H^-7> =e^M-£^- ^i«^(403)# ^^sv(402)^ 

0 H^, £ 4M1 E^IS «>5+ ^°1 B0E, lE^b HF# A>^-tb w^l ^<>N NF 3 -«lH>i 
(base) ^ -f-SrM ^51^-71^(401)^- 31^*1, 400~500W£l s)-^ 

30-603: -^^ N 2 ^51 NH 3 ^eJ-Sn} ^e)^- ^2^71^(401) 5. 

^ 4H1 ^dbH^#(404)* ^tb^. 

£ 4c<Hl £^1^ v}<% ^-ol 19^(404) ofl^tfl lMP(Ion Metal Plasma) 

^ ^ PVD^AS. E] ^^#(405)1- 50-300AS1 ^MJS. 

o}°]*\, 5. 4<H 5*1^ ^-o] ^ £-^7HH ^-^^^ell- ^A^}^, ^51^71^: 

(401)4^1 Tfl^^^i -gelAWJELSH ofls)^ C49-TiSi 2 #(406)ol E) 

^#(405)21 a^oflA^ B]El-^-^^(TiN, 407)^1 ^^^^(407)^- ^l^M 
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^*Rr ^rf^ ^^€-71^(401) Afolofl^^ Aj-jr ^^a> ^1/^^1# fl^ uflaM 
(barrier) <^-§; tt^f. 

<49> ^7) ^1^5]^ cj-Til -T-^^ ^Alf ^ ^-TflS 

^l^Kr ^-f ^l^Tll^ 670-85010^1^ 20-30^^1 ^l2^7j]^ 850~900TC°1M 

20-30^^^ ^ltr^-. 

<50> °]o]*\, JE 4e^r vflofl ^-^(408)# nfl^ ^VEflolcf. ^-71 ^rf^gr W1H&K1, 

<5i> olsf ^-o] £ 4a xfl*i 5. ^Al^cflA^ |iE^a ^ PVD ^-^-^ 

C49-TiSi 2 f^* *r SU*-^, 0 r^ ^r^BH 3tr mH*}°]B.s±A}*\] Bfl^olnfl^-ol 

<52> £ 5-cr 5. lb^f rflw]5l^ -g- tJ-tgofl ccf^. PVD «<HH ^tr °fl^^A| C49-TiSi 2 %■ 

<53> £ 51- %V S ^ ; Jg. ^ofl 4s pvD wj-Alofl ^I^^AJ C49-TiSi 2 # ^ ^-Br, 

^ ^^l^KlEfe ^sl^fO-S: *r^*Rr #3l(S501)2}-, #7l ^e)€-7l# 5. 

^* ^« S#*Rr 7}if^7HAl #B^n> *]ii|*Kr ^^l(S502)Sf, -#7] #Sf^> 
-33^7]* Aj-ofl E) B]-T3--|r PVD ^^©.S. «§^*Rr ^^1(S503)^, l^e)* ^*S*H °fl 
C49-TiSi 2 ^*Rr #31(S504)3. Ql^^t}. ^ 7l ^ <g^e]^ oj-^ AjAl^oflA^ 
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^l^em* H^r^M- siq^ <^ (Furnace anneal)^ 7>^SH , <g^&Moj] ^ £ 

<54> £ 6, £ 7a ^ £ 7b, £ 8a ^ £ 8b, £ 9tt 4^ ^^^] 4-E- PVD ^ *\}*\ 

^ C49-TiSi 2 #°1 ^£ §w]tr 4-§- ^ cilolE^-i.^, a] S ^ (001)^^ 

^^}^ M)^\<^ 7j-<£^nj-g; ^}7]^}jl, RF 410W<>1H N 2 #^^> <5}- 

^ -g^S- N 2 7> l^SlJE^- *V cf^-, Ti 20nm» IMP^Q-S. ^^}JL 67CTC4 850°C°lH 

20^ N 2 RTP ^El^H ^AHc-I- 3°14. 
< 55 > t£*\ > sl 6^ Ti N 2 #ef^*f 302: <^ltr ^-f(B)4, 602: ^l*r 

^(C) ^ N 2 €4^} ^1- ^ ^-f (AH tfltr XDR ^ neflH^m. £ 6# 

, N 2 #a}^n> ^^1- ^Al^j ^ ^^-(A) C54-TiSi 2 ^l (311)^4 TiN^ ^37} ^ 
IBq&jLM-, N 2 #Br^> ^(B, O^l^ C49-TiSi 2 ^l (060)^-4 TiN (111)^3 3] a. 

7> 7 c Vi=l- uf^Jl ol^JCLS N2 ^^ofl 3^. ^^7) #9] S^-M^ 

TiSi 2 ^4 #£3HI 3.7\) ^£4^ <£ + 

<56> E 7a^ N 2 #^^> Q*. 730-0) a^lo^ <g^£ TiSi 2 ^ *H1^S 

Mr ^^oIji, ^ 7b^ 60^ ^ N 2 #2r^ D f ^a] 3 0.3 A}^.ofl^ 

TiSi 2 #4 Dl^^-s^. TEM-^-S ^#tr ^^M*}. 

<57> £ 7a ^ 5L 7b«- ^dt*}-^ , N 2 ^5^# ^>x] ^ 3-f6fH 054^4 TiN (XRD 

^4 %Vj7)ol zfz}- I5~30nm, 10nm^ ^^S) ^-0.5. 5a °- 4 ^^31 

(grooving) ^ $14. ^^^1 N 2 #4^-4 60 
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3, *3?r ^^-ofl^ < 3^3 < ?1 TiSi 2 ^°l &JI ^€r7}^: ^fl-^H 

$U, TimS. N 2 t^*} ^ U]mL*II*\ 2tifl ^7]) $^£)<H 9X^ 

. °1 ^>S]^3ifl^o.S^-Ei C49^ ^S^o] ^Slftc]-. 4^1^ ^ £ ^S. 7l 

^r^^l ^£ 7l£-3_a^ TiSi 2 ^ (060)^ol si (002)^4 o^in^ ^^Tfll- 

#al $1^ ^3$-°^ °l^r XRD ^*l^-§- 5^4. ^e]^7]^ TiSi 2 ^ 

(060)[001]TiSi 2 // (002)[110]Si 



£8a^ £ 8b^ TiSi 2 /Si 7l«^ Tll^^- ^Efifl^r HRTEM o] u) x] ^ , £ 8a - N 2 l-e} 

%-$-°]JL, £ 8b^ N 2 #^n> ^Bl« 60^ £ 8a 

^-o] £o] ^ (random)*!: ^^^11- TiSi 2 7 r 3 -'MM £<H*1 TiSi 2 /Si7l# 

Si^f TiSi 2 3*}^ ^ofl o}*!- se^aeo] Moire f r i n ge (B ^^)7> 
Tfl^H^ Moire fringe7> ^#^nf. A <3*MH^r 3*r>£^ s.e^e 7 ]- 

^ofl, N 2 ^e|» £ 8b<>fl*m ^7l^o] nl^B(misfit) ^1^^^7> 

^r§s]Jl $X^-. °1 #^tt >$3M Si^r TiSi 2 #^ *H1 ^tr Tfl 1 ^ ^ 

£ 9^ ^ ^r^^ScHl ttj-s. TiSi 2 ^ ^S^sl-l- 51^*)- XDR &q ZLEflH°ltf. 
C49^ Si 71^-oflA-l ^fl^ ^ (^s (131), (060)^ 
C54^S.S] #£3. Ti^-g- ^ ^Cr. n&m- N 2 ^^o)l ^*fl ^£ C49^ 
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(060)^3 -f ^^-8: 3X7) nfl^.6|l Ti*]^ C54#°.3. ^5|- ^ £ 

olS-S. ZL 7i-g-i- 3)3 ^#*>JI7} £ 9ofl 3E.a1^ n]-<4 ^-o] 900 1C , 1000 °C , 1050 °C , 1100 "C^ 
^ 20^ N 2 ^^71 1^511- ^l^^cf. £ 9^ XRD &q ^S.^ 3f4=- 

1000 °C RTA ^e] ^^f^ C54^ ^H7> ^#5)7] ^ ^cx} , rta 1050 °C7V s)t3 

C49^ol ^3 JL C54^^- TiN-^-S 1100 °C7> ;*}Jf ^-sfl , ^sq^ 

TiN^o] ^flUrRr 3}* ^ ^cf. 1000°C 7>^s1 l^sH^S. C49-TiSi 2 # 

°1 A o v «^^l €^fl** t ^ ^, ^ ofls]^^ C49-TiSi 2 ^ ^ 

<62> £ 10-^ ^^oj) CVD #^H1 3* oH^eh^ C49-TiSi 2 # H^-cr 

4€- CVD y J^Hl °H^1t C49-TiSi 2 # « 0 ^^r 

C49-TiSi 2 PECVDCPlasma enhanced CVD) 7 ASr $L<^^ 

<63> 5L io* ^-S^, i^^^o] <g- S ^ ^e1€-7l^r(a^ ^e)€-#)(100D* *}?l* 

B0E, JE-b HF# A}-g-*V ^ ^l^^lM- NF 3 -wfl°l>i(base) £^ ^ €-71^(1001) 

<64> c^O^, E^Ef^- ^ 7[il^ <5] TiCl 4 ^, ^^7>^^^o) ^ ^ O-A] 7] JEI o]~g- 

^^3-71^ (1001)2]- a}-g-s>£^- <Hls)^^ C49-TiSi 2 #(1002)* ^M 1 !. CVD 

^ v ^^i(recipe)^ 550~800°C^ ^£2f l~20Torr^ <y-^ ^ 200~800W^ 1-5}-^p} itj-^ 
(PowerHH ^AltVcf. #2}- 7^^^ ^ -g^* ^ ^o) TiCl 4 /H 2 l- Af-g-^ ^ , 
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^2l^iiLi7}i ^ &Q7}^ <*^g- SiH 4 7]->il- -^7} ^ ^ ^JKTiCl 4 /SiH 4 /H 2 ), 

SEtt TiCl 4 /SiH 4 «- a>-§- 7}^^>cf. 

<65> £ lla^ TiCl 4 /H 2 ^ 7}^, 650 ^ 5Torr£) <^-^ CVD ^ 

£ ofl^ii C49-TiSi 2 HRTEM °H *1( image) °1 at, £ llb^b ^ S^SHM^ TEM o\x£\ 

<66> £ n a .g. ^el#7l^r(Si Sub)^- C49-TiSi 2 # *} 0 Hfe "li^HGnisf it) c|i 

S?flol^(di s location)ol C49-TiSi 2 #€• n^^l «>&c|e|7> €^ti*>*l 

*r 4^1, ^3 ^4 TiSi 2 aH2] tii^^. ti]-;g^g. ^^-o_ S *| 

^ Jl^r t^HHS. ofl^EB^ C49-TiSi 2 C54#o.5. & 

-H, °}-$rZ\ TiSi 2 ^ -S-^ g Wf] ^tfo] ^^4. 

< 67 > SEtb -£ llb» ^-a*}^ TiSi 2 Tr CVD (060)^ C49#°l tfl^ 

^^SlJl, *1 Ti^ ^ *f Jl *1 «>-§- Ti#5. ^ 7^1^ 5L^f- 

C49#,2-S ^^W". °H C49^ C54#°.3. 

< 68 > £ 12^ ^ ^t^el^ofl 4s. CVD«^«H1 sl*V oflsji^ C49^-TiSi 2 £] ^2^3}- 
1- S.a]& ZL2fl SS.^ , 800°C^ "S^aH-HS oils] bh^ C49-TiSi 2 #°l **B$-b: ^ir # 

1 3, C54-TiSi 2 ^ €^fl*}-*l ^cf. 3^, nJ-€- CVD^^ll 3tb <Mt«>£ 

C49-TiSi 2 ^r ^1*] 3^*1 800°C?>*1 ^-^sj- &o] o>^*b 

5W. 
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<69> £ 13a ^} 5L 13ffe €^#^(ALD)^1 4^- °fls|^ C49-TiSi 2 3 J± 

-& ^ofl n}-E- ALD t&^Hl ^ °fl2l^ C49-TiSi 2 # 3^8 ^^*1 # 

ofl C49-TiSi 2 #1- ^^##^-^^-5. $^*Hr 3^g- J±<^ 

<70> ^"^ofl 4= en] ill eh ^ C49-TiSi 2 ^ ^ u o v ^# ^ £ i3a^ go] 

^ ^^€-71 ^-(1301)* ^Hg^V-g. ^ ^^(nl£Al)o]l jiL^tH}. 

, £ 13bsq- ^7} t^eHt 4i_o_^7}->i<>1 TiCl 4 # TiCUl- 7}+ 

(1302)1- 7] 51, S. l3c$H- ^s\7) TiCl 4 » 7}^ ^7} ^ l-9>^<5> 

<71> 0)0] a] t E 13d^- go] ^7l->i<?l H 2 7fit #^-^-Al ^ ^ H 2 7>i^>(1303)7> ^-^-S)^ 

A i, TiCl 4 7>i S^-g. H 2 7}-^7> ^Aj^Jl 71^011^ Ti #7fl 7l ^ Si^- 

til-g-s}^ ^ 5] a]- 01^(1304)01 ^^^cf. ol^A-1, £ i3 e s}. ^-ol 31^1^1^ nlti>-g-7>i ^ «V 
-§- Hfl7lAlfJcf. 

<72> ^-o. £ 13b ^ £ 13e ol ^ o. 4^21 ti}-^}^ £ 13fSf ^-o] ^^^71^1 

ofls^il C49^ TiSi 2 l- ^ 

<73> ^^^^1 oi^V oflniEfl^ C49-TiSi 2 ^ %^-8r 400~700°C^ 0.1~10Torr^l 

2:3*MH ^*}n} ( ^5f^P>ol 71-^^4. at}" ^7>>iS.Ai H 2 ^ 

£-°*-h ^lflc]] SiH 4 2]- ^ ^e^* 7>i«- A>-g-^ ^ £ ojcf. 
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<W3H C49-TiSi 2 ^ ^Hl ^^VjelS*), TiSi 2 ^ -g-^ ^ 
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1] 

#7l $«|*lfl^ #7l #°fl oflB)^^ >£#€ C49#2l B)B}^-^^A}ol=f,; *j 

#7l ^Ef^-^^A>o]c* ^«.ofl 

-a- i^fe «}£^i^7>. 

2] 

*IHHI SI*)*), 

#71 #71 ^Bl^ij-o^ ^^AV Hj-^^ fl^oj ^- 7 ) E)^^e)A>ol=^i}- 



3] 

*fll^ SE^r ^2^] si<H-H. 

#71 ^5l^#4 #71 El^A^Afolc^o s>7l^l ^^l* 3}^ 75} 

(060)[001]TiSi 2 // (002)[110]Si. 
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4] 

^sl^#^ ^ej-a. 7l^r ^ *>fe «V£^]^>. 

5] 

*ll l^" 2E^ ^2*J-<H1 ^l^l^i , 
6] 

#71 ^>i/H.ell^l SKV^o} ^2l^7l^r #o)| o^eh^j C49#^l £|eBh^5] 
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7] 

#7] ^^^7] ^4 #71 ^Ef^S]AH^-8r *>7l 2} « 0 ^^^1# ^ %± ^^<LS- 
(060)[001]TiSi 2 // (002)[110]Si 
[^T 1 * 8] 

#71 ^ t-e^> ^el€ ^el^-71^ #ofl e]eJ-^-£ #el7l#^ ( pvD) -^v 

*>^r #31 ; ^ 

1^Sl# ^r^H ^71 ^El^7l^2f #71 El&H^-f^i- tiV-g-A]^ oil 2] EH ^ ^ #^ C49 
#3 ^EBr^ElAHJEL^g- ^#*Kr ^711 
1- S^}^ ti}£^l^i7> »12: « 0 >^ . 

[$^* 91 

#7l *e^nl- ^sl^ N 2 €^^V ^sl HL^r NH 3 €e}^V 3* iMJo. 

5. til£^1^7l- *)1 3i . 
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10] 

#7] #e]-^n> ^s]^ 400~450t: 3~5Torr^ , 400~500W^ , 30-605: 
111 

^71 -1-5171^^- IMP(Ion Metal Plasma) 3-§r ^AS ^ «V£*fl£: 

[^^J- 12] 

#7] <l^el^ ^H*HH ^Al^>o^ #71 El^^^ ^ofl TiN#-§- ^*Kr ^ 
13] 
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i^^-ty 14] 

*fl8^" 5E^ *fi 12*^1 &°H, 

%7] l^ejfe 670-850*0^1^ 20~30^o> afll^f , ^ 850 ~ 900 "C <=>ll 

*i 20~30^<?> ^I2^«i^el^ #31* 3L^-*Kr ^ ^ aV£^]^> ^ «j- 



15] 

[3^* 16] 

^115%H1 $1°]^, 

<#7) ^l^^r BOE SE^ HF* A>-g-t!: ^ NF 3 -«1Hi(base) ^ ^-2-5. 



l^tt 17] 

38-25 



1020030011101 #^ 2003/10/29 

1*13-1- *r<8*H ^7) Si &7] ^4 ^-71 ElEl-^-^ «V-g-Al^ ollUlH^ C49 ^- 
Wl#-§-^ ^-71 ElEHr## ^71^ #711 

I^^S" 18] 

^r7) #5^} ^el^ n 2 «-e^> ^ H^r NH 3 «^^> ^elS ^sl^r s.^ o. 
3- o-Kr y}-£^l^> « 0 >^. 

19] 

^18^1 &<>H, 

^-71 -S51-Zip> ^5l^ 400~450°C 3~5Torr^l ^ , 400-500WS1 sM9 , 30-602, 

Sl S^HH ^Alsl^ ^-fr ^lo s kVSLt.])^} Alls 
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20] 

s&7] 1^5^ 670-85010 20-30^^ ^l^l^e)^ ^Tfl , ^ 850~900°C^1 

A i 20-302^*} ^2^*1*1 3 *Hr #711-1- i^-SRr ^ «V£^]^} *fl2: «o v 

21] 

A oM #e}^n> ^s] aiiL^/S.ell^l SKb<3^£| ^&)^7l^-# BOE HF# 

A >-g-^3: NF 3 -»fl°li(base) ^sHr 5L^*Rr 33* ^ 

22] 

#31 
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23] 

^7] S^ltf^^W TiCl 4 /H 2 ^7\^% A>-g-^ ^ ^ al-jE.^^ ^1 

24] 

^■71 ^ 7 }^^}6\] TiCl 4 /H 2 /SiH 4 #^}-7>i« A>-g-^ «VE^ 
[^^*o> 25] 

^-71 S^l^^Hl TiCl 4 /SiH 4 ^7h£* ^>-§-^ ?J-g- ^ S>£-^]^> 

26] 

*fl23%> vfl^l ^25^ <H^tb ^"<H1 &°H. 

^-71 s^-^-71^^ 550~800t:^ ^H, l~20Torr^ <y-^ , ^ 200~800W^ #e|-^n> 
(Power PECVD JLS ^^fe- 3i* S}^ «>£^^> *\)2i «J- 
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[^^a- 27] 

^122^1 sa<H^, 

^•71 sHM^*}- #°fl #7l -Ms]^7l^# BOE 5E^ HF# ^>-§-*V NF 3 -wflc>li 

(base) £^.2.5. ^rTlll- i^fe ^-^^.S. aV^l^M- ^12 « 0 V ^ • 

28] 

4^ Qjlq ^e)s.7l^ ^f^* W ««W JL^sRr ^1^1; 

^-71 *fllsl*l*Rr ^3^31; 

29] 

all 28*4) 91°]*), 
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H 2 SiH 4 # 5L^Kr $ 

30] 

^128%H1 &<>h, 

#7l ^^^^ 400~700°C^ 0.1~10Torr^ <^-^^] S#*HH ^Sjfe ^ 

I^T 1 * 31] 

^128%H1 5a<>H, 
32] 

*1)28*<H1 Sa°H, 

^71 ^e]^-7l^-g- BOE SE^ HF» *}-g-^ ^_]o|ij NF 3 -^H^ 
(base) ^-l^S ^*Rr 3-31* o\ S.^}^ ^-fr s^is. §>-cr «>£.^]^> aflS « c >^ . 



0030011101 

#7l E]^4 1 ^7>i^ TiCl 4 » S^Jl, AV 7 ] ^ 7 }^ 
* *m ^£^1^7> ^flS ^ . 
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IS- 3b] 
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5] 



• S501 

• S502 

Ti §*f(by PVD) I— S503 



n 2 §y*onsiei 



OliniSig C49-TiSi2 
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\ 



C49 TiSi2 



t t t i 

Si sub Misfit Dislocation 
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13a] 



1301 



13b] 



TiCU 
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— 1301 
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